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TABLE 2.3: U-Pb DATA FOR ROCKS OF THE ESCOUMINS REGION 
 
                               Concentration    Measured               Corrected Atomic Ratios  *                Age [Ma]      
-----------------------------  -------------  -------------  ----------------------------------------------  ----------------- 
Fraction                Weight   U      Pb    total   206Pb   208Pb    206Pb        207Pb        207Pb       206Pb 207Pb 207Pb 
                         [mg]          rad    common  -----   -----    -----        -----        -----       ----- ----- ----- 
                                      [ppm]    Pb     204Pb   206Pb    238U         235U         206Pb       238U  235U  206Pb 
                                              [pg]                            +/-          +/-          +/- 
------------------------------------------------------------------------------------------------------------------------------ 
Dacitic tuff (13-PA-32; UTM 468768,5363165) 
Z1 1 euh prm            0.002    810   215.7    5.5    3631   0.0997  0.25957 200   3.3378 250  0.09326  22   1488  1490  1493 
Z2 2 euh prm            0.003    182    47.3    2.2    3961   0.1018  0.25299 168   3.2489 212  0.09314  24   1454  1469  1491 
Z3 1 euh prm            0.002    329    85.8    6.1    1286   0.1225  0.24973 164   3.1470 228  0.09140  56   1437  1444  1455 
T1 1 lrg clr med brn    0.002   1297   202.3   19      1447   0.0310  0.16452  72   1.6317  82  0.07193  28    982   982   984 
T2 2 lrg clr brn        0.004    606    97.1   29       901   0.0375  0.16802 110   1.6795 136  0.07250  46   1001  1001  1000 
T3 1 lrg clr med brn    0.002    579    91.9   10      1201   0.0265  0.16799  52   1.6745  94  0.07229  32   1001   999   994 
T4 2 lrg clr brn        0.004    606    94.7   16      1537   0.0309  0.16493  68   1.6409  82  0.07216  26    984   986   990 
 
Rhyolitic Tuff (14-PA-95A; UTM 459148,5348547) 
Z1 5 best euh prm       0.005     63    14.5   15       307   0.0909  0.22661 140   2.7093 268  0.08671  76   1317  1331  1354 
Z2 2 euh prm            0.002    466   108.4   21       668   0.0842  0.23071 216   2.7990 246  0.08799  34   1338  1355  1382 
Z3 2 best euh prm       0.002     26     5.2    9        92   0.0644  0.20176 222   2.2518 728  0.08095 234   1185  1197  1220 
Z4 2 best euh prm       0.002     32     6.1   10        97   0.0489  0.19732 210   2.1814 774  0.08018 254   1161  1175  1201 
Z5 1 prm abr            0.002    202    44.3    7       656   0.0714  0.22063 160   2.5977 252  0.08539  56   1285  1300  1324 
Z6 3 sml prm abr        0.002    789   160.5    5      2915   0.0540  0.20801 174   2.3884 142  0.08328  62   1218  1239  1276 
Z7 1 sml prm abr        0.002    330    70.3   17       409   0.0616  0.21656 132   2.5214 248  0.08444  70   1264  1278  1303 
Z8 1 sml prm abr        0.002    437    86.4   14       592   0.0606  0.20152 104   2.2659 164  0.08155  42   1183  1202  1235 
 
Tadoussac Granodiorite (15-PA-125A; UTM 449918,5340601) 
Z1 2 prms               0.002    574   155.9   28       687   0.1320  0.25760 140   3.3258 176  0.09364  30   1478  1487  1501 
Z2 1 clr prm            0.001    243    64.4   42       112   0.0932  0.26001 184   3.3662 494  0.09390 116   1490  1497  1506 
Z3 1 clr prm            0.001    190    53.9   16       216   0.1854  0.25822 112   3.3179 314  0.09319  74   1481  1485  1492 
Z4 1 clr prm            0.001    325    83.8   34       170   0.0885  0.25404 156   3.2428 404  0.09258  96   1459  1467  1479 
Z5 2 clr prm            0.002     90    25.4   12       261   0.1552  0.26227 174   3.3922 326  0.09381  80   1501  1503  1504 
Z6 2 clr prm            0.002    376   106.8   20       634   0.1372  0.26746 122   3.5489 176  0.09623  30   1528  1538  1552 
 
______________________________________________________________________________________________________________________________ 
Notes:  Z=zircon, T= titanite, 1,2 =number of grains, lrg=large, clr=clear, med=medium, prm =prism, euh=euhedral, med= medium, 
        brn =brown, abr = physically abraded (Krogh, 1982).  
        All zircon was chemically abraded (Mattinson, 2005). Weights were estimated so U and Pb concentrations are approximate.  
      * Atomic ratios corrected for fractionation, spike, laboratory blank of 1-2 picograms of common lead, and initial common 
        lead at the age of the sample calculated from the model of Stacey and Kramers (1975), and 0.3 picogram U blank. Two 






! !! ! ! .?!K9& & ! ! ! ! ?4V& & ! ! ! ! !
! R& !Q& RX!Q& :']H#X& & :'ZH#X& & :']H#X& & :']H#X& & :'ZH#X& & :']H#X& & &
-/8D2+& ;--,>& ;--,>& && :@IR& :7V& :@[R& :7V& :'ZH#& :7V& :@IR& :7V& :@[R& :7V& :'ZH#& :7V& E/D0(&
?ObKK! ??K! ?M?! LAKN! >JAOKL! LA?ML! LAIOKN! LALLNP! LA>N>J! LALL??! ?KPN! >M! ?KKJ! J>! ?KIJ! >N! >LLc!
?Ob>>>! ?>O! >IN! >AO?! >JA>IL! LA?IL! LAIOOP! LALLMP! LA>N>J! LALL?J! ?KIP! >K! ?KIP! OI! ?KIJ! ?>! >LLc!
?ObPL! JLO! >KJ! ?AO>! >OAMJL! LA?PL! LAI?NL! LALLNJ! LA>MKK! LALL?>! ?KO>! >M! ?KOP! JL! ?K??! >M! >LLc!
?ObMN! MN! ?PP! LAOO! >OAIPL! LA?IL! LAI?KM! LALLNJ! LA>MI>! LALL?M! ?K>M! >K! ?K?K! JL! ?PNN! ?I! >LLc!
?ObI?! >NK! >?P! >AIP! >>ALOL! LA??L! LAJKPO! LALLM>! LA>PKO! LALL??! ?I?L! >N! ?I>L! OP! ?IO>! ??! >LLc!
?>(bOJ! ?P?! ?IP! >ALI! >>ALKL! LA>JL! LAJKKM! LALLIN! LA>PKO! LALL>N! ?I?P! >?! ?I>M! ?P! ?IO>! >N! >LLc!
?ObIO! >N?! >NJ! LANN! >LAMPL! LA?OL! LAJK>P! LALLNL! LA>PKI! LALL?O! ?IL?! ?L! ?JMI! ON! ?IOO! ?O! NNc!
?>(b?K! >MJ! OMM! LAJK! >LAJNL! LA>IL! LAJPMO! LALLIM! LA>P??! LALL?O! ?JKI! >J! ?JKJ! ?P! ?JKN! ?J! >LLc!
?Ob>JJ! MLM! ILI! >AIM! PA??L! LA>>L! LAOPIK! LALLK?! LA>?OJ! LALL>J! ?LLI! >P! ?L>L! OO! ?LLP! ?L! >LLc!
?ObJ>! O>P! OPI! LAMP! PALPL! LA>LL! LAOPLI! LALLP>! LA>?>P! LALL>P! >NM>! >J! >NMI! ?M! >NML! ?O! >LLc!
?Ob>??! KLM! ?IL! ?AKM! PA>PL! LA>>L! LAOPIM! LALLKO! LA>?>K! LALL>P! >NNJ! >I! ?LLP! OI! >NM>! ?O! >L>c!
?Ob>PM! >>IO! >KJM! LAPI! PALIL! LA>LL! LAOP>?! LALLPI! LA>?>I! LALL>O! >NM?! >J! >NMK! O>! >NKM! >N! >LLc!
?Ob>I?! ?J>! >JI! >APP! IAPML! LA>?L! LAOJKO! LALLIN! LA>>NJ! LALL>M! >N?I! >M! >N??! ?K! >NJK! ?K! >LLc!
?ObIJ! >PO! ?MO! LAIK! IAPIL! LA>OL! LAOJNI! LALLPO! LA>>PK! LALL?L! >N>M! ?L! >NO?! O>! >NLP! O>! >L>c!
?Ob>LM! IOJ! I?M! LANN! IAIMM! LALNM! LAOJKL! LALLIN! LA>>P?! LALL>O! >NLN! >I! >N>K! ?M! >MNN! ?L! >LLc!
?ObNJ! OLI! >OO! ?A?M! IAIJL! LA>>L! LAOJP?! LALLIN! LA>>JN! LALL>I! >NL>! >P! >N>J! ?M! >MKM! ?J! >L>c!
?Ob>KI! ?JJL! MIM! ?AMO! IAJPI! LALML! LAOJOI! LALLJM! LA>>IJ! LALL>>! >MN?! >?! >NL?! ?O! >MMP! >K! >L>c!
?Ob>M! PKJ! OKJ! >AM>! IAOML! LALMM! LAOOP?! LALLI?! LA>>P>! LALL>>! >MKN! >J! >MPP! ?I! >MNK! >K! NNc!
?Ob>KN! IPP! OL>! >AMM! IA?II! LALML! LAOOJ?! LALLIJ! LA>>JP! LALL>J! >MIM! >O! >MIP! ?P! >MKJ! ??! >LLc!
?Ob>KJ! IOK! OKL! >AJI! IAONI! LALMO! LAOJOO! LALLIJ! LA>>JI! LALL>J! >MM?! >O! >NLL! ?P! >MK?! ??! >L>c!
?Ob>>N! NO?! KNI! >A>M! IA?IJ! LALKM! LAOOO>! LALLIO! LA>>OP! LALL>O! >MIN! >O! >MI>! ?I! >MIM! ?>! >LLc!
?ObNK! PJM! ?J?! ?API! IAOKI! LALNI! LAOJLM! LALLPO! LA>>OK! LALL>J! >MKK! >I! >MMK! OL! >MIN! ??! >L>c!
?Ob>JL! OOO! >NI! >AKL! IA?OJ! LALNP! LAOOI>! LALLII! LA>>O>! LALL>K! >MII! >P! >MP>! ?K! >MIL! ?K! >LLc!
()'#
#
?ObOK! J?L! ?IL! >APM! IALPL! LA>LL! LAO?PL! LALLPI! LA>>?>! LALL>O! >M?J! >K! >M>P! O>! >MOJ! ?>! >LLc!
?Ob>IJ! OML! ?I?! >AIL! IALJP! LALMM! LAO?KK! LALLII! LA>>>M! LALL>P! >M?O! >J! >M?M! ?K! >M?N! ?P! >LLc!
?Ob>PI! KNO! ?PK! OAL>! IA>NL! LA>LL! LAOOJP! LALLP>! LA>>?L! LALL>I! >MJP! >K! >MIM! ?N! >MO?! ?J! >L>c!
?Ob>>M! KPO! ?LL! OAM?! IA>PM! LALN?! LAOOOI! LALLIP! LA>>>M! LALL>O! >MJO! >I! >MIP! ?K! >M?N! ?>! >L>c!
?Ob>I! O>I! ?>N! >AJI! IA>JM! LALMO! LAOOIL! LALLIO! LA>>>K! LALL>?! >MJJ! >J! >MPO! ?P! >M?K! >N! >L>c!
?ObNI! ?MM! JNM! LAPO! IA>JK! LALN>! LAOO?M! LALLIK! LA>>>?! LALL>I! >MJL! >I! >MI?! ?M! >M>N! ?J! >L>c!
?Ob>LL! KNP! ?>K! OAPP! IA>NI! LALN?! LAOOJJ! LALLIM! LA>>>K! LALL>J! >MJK! >I! >MIK! ?M! >M?K! ?O! >L>c!
?>bOP! JMM! >KK! ?AKN! IALII! LALM?! LAO?MI! LALLJP! LA>>LN! LALL>O! >M?I! >J! >MOL! ??! >M>J! ?>! >LLc!
?Ob>O>! OL?! >NM! >AI?! IALM>! LALMN! LAOO>K! LALLIL! LA>>LI! LALL>P! >M?M! >I! >MJI! ?J! >MLM! ?P! >L>c!
?Ob>PL! MII! OKL! ?A?N! JANJL! LALNI! LAO?P>! LALLPM! LA>>LJ! LALL>P! >MLI! >P! >M>P! OO! >MLP! ?P! >L>c!
?Ob>IL! >LI! NN! >ALI! IALOL! LA>?L! LAOOLP! LALLIO! LA>>LJ! LALL?O! >M>M! ?L! >MON! ?I! >MLP! OM! >L>c!
?ObN?! ?J>! >?>! >ANI! JAN?>! LALNO! LAO??K! LALLIO! LA>>LL! LALL>P! >ML?! >P! >MLL! ?P! >KNN! ?P! >LLc!
?ObOL! ?KN! ?O?! >A?>! JANJN! LALMJ! LAO?PJ! LALLI>! LA>LN?! LALL>J! >MLM! >J! >M>N! ?I! >KMP! ?O! >L>c!
?Ob>ON! OJN! OJN! LANN! JAMOL! LA>LL! LAO>PI! LALLII! LA>LNM! LALL>P! >KMO! >K! >KKO! ?M! >KNP! ?K! NNc!
?Ob>IK! JPN! O??! >AJK! JAMII! LALNK! LAO?J>! LALLPL! LA>LNJ! LALL>P! >KN?! >K! >MLK! ?N! >KMN! ?K! >L>c!
?>(b?M! OM>! II?! LAPK! JAK?J! LALK?! LAO>I>! LALLJP! LA>LMK! LALL>J! >KPM! >O! >KPK! ??! >KKM! ?O! >LLc!
?Ob>>I! OIK! ?JN! >AJ>! JAKO?! LALM?! LAO>JM! LALLIO! LA>LMM! LALL>J! >KKL! >J! >KP?! ?P! >KKN! ?O! >LLc!
?ObNO! JMJ! JNL! LANK! JAMLP! LALNL! LAO?LM! LALLIP! LA>LM?! LALL>?! >KM>! >P! >KN>! ?K! >KPN! ?L! >L>c!
?Ob>OL! IO>! IJI! LANP! JAJLN! LALPP! LAOLJL! LALLJ?! LA>LIL! LALL>?! >K>?! >?! >KLN! ?>! >K>J! ?>! >LLc!
?Ob>KK! >??J! >NM! PAOM! JAO?O! LALKL! LAOL?>! LALLJJ! LA>LJJ! LALL>>! >PNI! >J! >KLL! ??! >KLJ! >N! >LLc!
?ObJM! KLP! IJL! >AO>! JALIJ! LALK>! LA?NLK! LALLJM! LA>LLN! LALL>?! >PJL! >J! >PJO! ?J! >PJ>! ??! >LLc!
?ObO>! JIP! OKO! >A?J! JA>J?! LALK?! LA?NKK! LALLJM! LA>LLK! LALL>?! >PIN! >J! >PKM! ?J! >POK! ??! >L>c!
?>(bOL! O>L! >NO! >APL! JALJO! LALKL! LA?NLN! LALLJ>! LA>LLI! LALL>O! >PJ>! >J! >PJI! ?L! >POO! ?J! >LLc!
?ObI>! ?JI! >>J! ?A>P! JALNL! LALKL! LA?NJP! LALLJK! LA>LLI! LALL>J! >PIL! >J! >PP?! ?O! >POO! ?P! >L>c!
?Ob>LK! JMO! OJM! >AOP! JALPK! LALML! LA?NOK! LALLIM! LALNNN! LALL>J! >PJO! >P! >PIK! ?N! >P??! ?P! >L>c!
?ObIL! PPI! MMP! LAKI! OAMN?! LALPL! LA?MOL! LALLON! LALNN?! LALL>>! >PLN! >?! >PLI! >N! >PLN! ?>! >LLc!
?>(bOM! >N>! >P?! >A>N! OAMKN! LALK?! LA?MII! LALLJI! LALNMO! LALL>K! >PLJ! >I! >P>K! ??! >IN?! O?! >L>c!
?ObOO! M>! ?J! OAJJ! OAKLL! LA??L! LA?KK?! LALLNI! LALNNK! LALLPO! >IPM! JK! >IKI! JM! >P>M! >>M! >LLc!
()!#
#
?Ob>ML! OOJ! OLO! >A>L! OAKOL! LALKI! LA?KM?! LALLJP! LALNKI! LALL>I! >IK?! >P! >IMO! ?O! >IKK! ?N! >L>c!
?Ob>LN! I>N! ?KJ! >AN>! OAIIL! LA>PL! LA?PPL! LAL>LL! LALNPM! LALL?J! >IO?! OI! >I?L! I?! >IPO! JP! NNc!
?Ob>IN! ???! >P?! >AOP! OAPMI! LALMP! LA?KPJ! LALLIO! LALNKL! LALL>M! >IPJ! >N! >IK>! ?K! >IPK! OI! >LLc!
?Ob>M>! >LL! ML! >A?K! OAP>L! LA>LL! LA?KLP! LALLI>! LALNKI! LALL?P! >IJ?! ?J! >IJ>! ?P! >IKK! IL! >LLc!
?>(b>J! JNM! J?K! >A>>! OAINO! LALII! LA?KOL! LALLOI! LALNI>! LALL>>! >IJK! >?! >III! >M! >IOL! ??! >L>c!
?Ob?K! P?K! ?N>! ?A>?! OAJOK! LALPI! LA?POI! LALLJK! LALNI?! LALL>O! >I>O! >I! >ILI! ?J! >IO?! ?P! NNc!
?Ob>PO! OLM! >KP! >AKO! OAIPP! LALKP! LA?K>I! LALLI?! LALNIK! LALL>K! >IOM! >K! >IJP! ?P! >IJ?! OO! >L>c!
?Ob>PK! PPL! J??! >AIP! OAP?P! LALN>! LA?KPL! LALLPL! LALNJK! LALL>P! >II?! ?L! >IPN! OL! >I??! O?! >L>c!
?Ob>>! >JOI! PIJ! ?A?L! OAJJ>! LALJN! LA?PJ>! LALLOK! LALNJI! LALLLM! >I>>! >>! >I>L! >N! >I>N! >P! >LLc!
?ObM! >IMO! NIO! >API! OAJIK! LALIL! LA?PJP! LALLOP! LALNJI! LALLLN! >I>I! >?! >I>?! >N! >I>M! >M! >LLc!
?ObIP! >K?! >LP! >AP?! OAIIK! LALN>! LA?PNI! LALLI>! LALNIL! LALL>M! >IO>! ?L! >IOP! ?P! >I?M! OP! >LLc!
?Ob>?>! II>! ?JK! ?A?L! OAIOO! LALPI! LA?KL>! LALLJN! LALNJI! LALL>?! >IO?! >J! >ION! ?I! >I>M! ?J! >LLc!
?Ob>M?! P?O! OOP! >AMP! OAIL?! LALP?! LA?PNO! LALLJI! LALNJN! LALL>J! >I?J! >J! >IOP! ?O! >I?P! ?M! >L>c!
?Ob>>O! ?>M! OJ?! LAPJ! OAIN?! LALKP! LA?KOL! LALLJP! LALNJN! LALL>I! >IJ?! >K! >IIJ! ?O! >I?P! OL! >L>c!
?ObOM! >L>! IN! >AKJ! OAJKO! LALM?! LA?PPL! LALLI>! LALNIJ! LALL?L! >I>P! >N! >I>M! ?P! >IOP! ON! >LLc!
?Ob>OP! >>>>! IO>! ?ALK! OAIO>! LALIJ! LA?KLN! LALLJI! LALNJJ! LALL>>! >IOO! >?! >IJJ! ?O! >I>P! ??! >L>c!
?ObIK! JPI! OL>! >AIO! OAJKI! LALPI! LA?PI?! LALLJI! LALNJP! LALL>?! >I>K! >I! >I>J! ?O! >I?L! ?J! >LLc!
?ObPM! MOI! I>J! >AP>! OAJOK! LALIO! LA?POI! LALLON! LALNJI! LALL>>! >I>L! >?! >ILP! ?L! >I>M! ??! >LLc!
?Ob>O! ?NL! >I?! >ANP! OAI>>! LALKO! LA?KLP! LALLJM! LALNJP! LALL>I! >I?K! >K! >IJ?! ?J! >I?L! OL! >L>c!
?ObJ?! K?J! JJO! >APO! OAJN?! LALPK! LA?PKI! LALLJP! LALNJI! LALL>O! >I?>! >I! >I?P! ?J! >I>M! ?P! >LLc!
?ObKJ! IKL! OPO! >AIK! OAJNI! LALP>! LA?PKL! LALLJ?! LALNJL! LALL>?! >I??! >J! >I?J! ?>! >ILM! ?J! >LLc!
?Ob>JO! >O?L! PPI! >ANN! OAI>K! LALPL! LA?KLL! LALLJK! LALNJ?! LALL>>! >I?K! >J! >ION! ?J! >I>?! ??! >L>c!
?Ob>?O! JKO! ?JM! >AMM! OAP?J! LALKO! LA?KP?! LALLJM! LALNJ?! LALL>I! >IIJ! >P! >IKO! ?J! >I>?! OL! >L>c!
?>(b>O! PPL! ?PP! ?AJ?! OAJNL! LALI?! LA?PKI! LALLOO! LALNJO! LALL>?! >I?O! >>! >I?N! >K! >I>J! ?J! >LLc!
?>(b>>! >LLM! IIJ! >ANL! OAIII! LALJI! LA?KOK! LALLO>! LALNJ>! LALL>>! >ION! >L! >IIN! >P! >I>L! ??! >L>c!
?Ob>LP! MMO! JO?! ?ALO! OAJN?! LALIK! LA?PKI! LALLJL! LALNJ>! LALL>>! >I?I! >O! >I?K! ?L! >I>L! ??! >LLc!
?Ob>>K! NP>! P>K! >AII! OAION! LALPJ! LA?K>L! LALLJI! LALNJL! LALL>?! >IOO! >J! >IJK! ??! >ILM! ?J! >L>c!
?ObMP! ?LK! >?N! >AIN! OAIMP! LALM?! LA?KON! LALLJI! LALNJP! LALL?L! >IJ?! >K! >IIN! ?O! >I?L! JL! >L>c!
(()#
#
?ObKN! P>P! ONL! >AIM! OAI?>! LALKJ! LA?PNJ! LALLIJ! LALNJ>! LALL>O! >I?P! >K! >IOI! ?K! >I>L! ?P! >L>c!
?ObJL! >?>K! PLO! ?ALO! OAJPO! LALIM! LA?PPJ! LALLJ>! LALNOKI! LALLLN?! >I>I! >O! >I?>! ?>! >ILO! >N! >LLc!
?ObKM! ??L! >OI! >AP>! OAJJO! LALM>! LA?PP?! LALLI>! LALNOIL! LALL>KL! >I>>! ?L! >I>N! ?P! >JNM! OJ! >L>c!
?Ob>L! POL! IMO! >ALM! OAJO?! LALI?! LA?PIL! LALLOK! LALNONK! LALLLNP! >ILN! >?! >I>J! >N! >ILM! >N! >LLc!
?Ob>II! IKL! ?NN! >ANL! OAJOJ! LALP>! LA?PPI! LALLJ?! LALNJ>L! LALL>OL! >ILN! >O! >I?>! ?>! >I>L! ?P! >L>c!
?ObOP! PLI! OO?! >AMJ! OAJ?M! LALPM! LA?PO?! LALLI>! LALNJNL! LALL>?L! >ILI! >I! >ILO! ?P! >I?P! ?J! >LLc!
?Ob>PP! MIP! PI>! >AO>! OAONN! LALPP! LA?P>L! LALLI>! LALNJKL! LALL>?L! >ILL! >I! >JNO! ?P! >I??! ?J! >LLc!
?ObN! I>M! JON! >A?P! OAOK?! LALI?! LA?PLP! LALLOM! LALNONN! LALLLNN! >JNI! >?! >JN?! ?L! >ILM! ?L! >LLc!
?Ob>J! JOP! ?JO! >AMO! OAONK! LALIP! LA?P?N! LALLOK! LALNOML! LALL>?L! >IL?! >O! >ILJ! >N! >ILJ! ?J! >LLc!
?Ob>?! ?L?! >MO! >A>>! OAOJ?! LALPK! LA?IMK! LALLJ?! LALNONL! LALL>IL! >JMP! >P! >JM?! ??! >ILP! OL! >LLc!
?Ob>N! >J?M! PJ>! ?A?P! OAONO! LALIM! LA?P?K! LALLJ>! LALNOKL! LALLLNO! >JNN! >O! >IL?! ?>! >IL?! >N! >LLc!
?ObK?! OL?! >PI! >AMJ! OAJJJ! LALK>! LA?POM! LALLJL! LALNOKL! LALL>IL! >ILN! >P! >ILM! ?>! >IL?! OL! >LLc!
?>(b>I! ?OM! >MI! >A?M! OAJ>>! LALPM! LA?P>M! LALLOO! LALNONL! LALL>PL! >IL?! >P! >JNM! >K! >ILP! O?! >LLc!
?>(bN! O>>! ?>K! >AP?! OAOM?! LALI?! LA?P>K! LALLO>! LALNOIL! LALL>?L! >JNK! >?! >JNM! >P! >JNM! ?J! >LLc!
?Ob>KP! OOI! ?OO! >AJO! OAOPI! LALIN! LA?P?M! LALLOK! LALNOJL! LALL>OL! >JNJ! >J! >ILO! >N! >JNP! ?P! >L>c!
?ObK>! ?>P! >P>! >AOI! OAJM>! LALKJ! LA?PK?! LALLJ?! LALNOKL! LALL>PL! >I>K! >K! >I?I! ??! >IL?! O?! >L>c!
?>(b>N! ?IM! >IL! >APM! OAONJ! LALP?! LA?PJI! LALLO?! LALNOLL! LALL>IL! >JNN! >J! >I>?! >P! >JMM! O>! >L>c!
?ObOJ! PJL! OM?! >APM! OAOKJ! LALPJ! LA?P?J! LALLJO! LALN?ML! LALL>>L! >JNO! >I! >ILL! ??! >JMJ! ??! >LLc!
?Ob>OO! OJI! ?PN! >A?N! OAOIJ! LALP?! LA?PLM! LALLJL! LALNO>L! LALL>OL! >JMN! >I! >JNO! ?L! >JNL! ?P! >LLc!
?Ob>P?! ?OL! NK! ?A?M! OAOJM! LALKM! LA?P>O! LALLII! LALNOOL! LALL>ML! >JMI! >M! >JNJ! ?M! >JNJ! OK! >L>c!
?>(bON! IOO! ??J! ?AON! OAOL?! LALI>! LA?INO! LALLOI! LALN?KL! LALL>?L! >JM>! >?! >JMI! >M! >JM?! ?I! >LLc!
?>(bOI! >LJL! IJ>! ?AL>! OAOOK! LALPL! LA?PLN! LALLJ>! LALN??L! LALL>LL! >JMK! >J! >JNO! ?>! >JK?! ?>! >LLc!
?>(bO>! O>L! ?>P! >AJ?! OA?P>! LALPL! LA?IP>! LALLOK! LALN?JL! LALL>OL! >JPN! >J! >JPN! >N! >JKP! ?K! >LLc!
?Ob>?N! >MO! >J?! >A?M! OAOMO! LALML! LA?PJL! LALLJO! LALN?PL! LALL>ML! >JNO! >M! >ILN! ??! >JML! OK! >L>c!
?ObKI! JLP! ?LO! >ANM! OAOL>! LALP?! LA?INN! LALLJP! LALN??L! LALL>JL! >JKP! >I! >JMM! ?J! >JK?! ?N! >L>c!
?Ob>O?! >MM! >KK! >ALP! OAJ>M! LALML! LA?PIL! LALLON! LALN?KL! LALL>KL! >IL>! >M! >I>J! ?L! >JM?! OI! >L>c!
?Ob>OM! OIO! ?IP! >AOP! OA?OM! LALPI! LA?IJI! LALLJ?! LALN?>L! LALL>PL! >JP>! >P! >JPL! ??! >JPN! OO! >LLc!
?Ob?P! ILK! O>! ??ALL! ?A>I?! LALKL! LA>NIL! LALLJJ! LALKN>L! LALL>ML! >>P>! ?O! >>JK! ?J! >>KI! JI! NNc!
(((#
#
?>(bM! >PLI! K! ?KIALL! >AKMP! LAL??! LA>KJL! LALL>N! LALKJOI! LALLLPN! >LONAM! KAN! >LOJ! >L! >LI>! >N! NNc!





7",-$%& 96205/-& J82Q/$/C3& 73DO/5,& A/5,"28/D& ?C%&;4">& T/D%& FU&;--,>& 7,&;--,>& )Y]7,X)YYFU& )Y@FUX)YYFU& :+& _FU;'>& _FU;)(I>& !&W%&H"/$/& !WB:&
! & & & & & & & & & & & & & & &
IY]]Z& ?N>=B! *5;;'$3$',.&! T5,&=6&-=T5($3! RBT! >AJN! >N! >IA?L! JA>>! LA>POO! LAI>?IKI! M! =>A?! IA?>! >JLP! >KOM!
I@'\)& N>=T! U&4,!;5-5%.! 95,3.=H3*&! RBT! >AJN! >N! >KAM?! IAIM! LA>MNO! LAI>?KPO! K! ?AJ! OAN>! >K?K! ?J>P!
IY]I[& >IJ=T! ;5-5%.! G5(!e5/+$36! RBT! >AJN! >N! >LALK! ?AK>! LA>P?I! LAI>?II?! K! =>AK! JAN?! >JI>! >KKN!
IY]'[& >?I=B>! *'53$6,$',.&! =! 479! >AIL?! >N! >>AKK! ?AJ?! LA>?JO! LAI>?LIN! P! =>>AO! ?APP! >PK?! >MIK!







,"-.$%& /012&34.%& 5!6&708%& 9":3& ;0/3<&
ABCDE! #&+5! EF! BGFHCF! AHGHFAI!
ABCDI! <435! EF! BBFFEI! AHBDGDE!
ABCDF! <435! EF! BBFFEI! AHBDGDE!
ABCEF! <435! EF! BBBAHB! AHBDEAF!
ABCJE! <435! EF! BBCEHH! AHHBHAI!
ABCJC! <435! EF! BCGGHJ! AHIBFDI!
AHDGC! #&+5! EF! BBFFAA! AHBDGBH!
AHDGI! #&+5! EF! BHDCDG! AHJFDIG!
ABCBI! <435! EF! BCGIIG! AHIBBFF!
ABCEI! <4(5! EF! BAHJFE! AHBADBJ!
ABCDJ! #&+5! EF! BGFHCF! AHGHFAI!
AHDCC! <435! EF! BADICC! AHBEFGH!
ABCED! <4(5! EF! BADJBG! AHBDCGJ!
AHDCI! <4(5! EF! BADICC! AHBEFGH!
ABCJD! <4(5! EF! BHBBFI! AHBAIDE!
ABHBF! <4(5! EF! BAIJFF! AHBHBIH!
ABGIF! 7(/5! EF! AHBCIFF! BAICJH!
ABCAI! 7(/5! EF! AHABJCB! BAICCE!
AHDFD! 7(/5! EF! AHGACIB! BGFDEC!
ABHGC! 7(/5! EF! AHBFEEB! BAFDJA!
ABHGG! 7(/5! EF! AHBFEEB! BAFDJA!
ABHGF! 7(/5! EF! AHBFEEB! BAFDJA!
ABCAF! 7(/5! EF! AHABJCB! BAICCE!
ABCGD! 7(/5! EF! AHABJDJ! BAICIE!
ABGIC! 7(/5! EF! AHBCFBH! BAIGFH!
ABCIH! 7(/5! EF! AHCBAFC! BCCGJA!
ABHAC! =56! EF! AHBFIHI! BGDBEA!
AHDIJ! =56! EF! AHJAJGF! BHAHAB!
ABHAG! =56! EF! AHBFEEB! BAFDJA!
ABCGB! =56! EF! AHABJBA! BAIGGG!
ABGII! =56! EF! AHBIEJG! BAICGF!
ABCGA! =56! EF! AHABJDD! BAIAGF!
ABHGJ! =56! EF! AHBCIAB! BAICJJ!
ABCGE! =56! EF! AHABJDC! BAICAG!
AHDIE! =56! EF! AHJAHEC! BHHICI!
AHDFE! >#?7(/5! EF! AHGACIB! BGFDEC!
ABCGG! >#?7(/5! EF! AHABEIA! BAIBIF!
! ""$!
AHDIG! >#?7(/5! EF! AHGBDAD! BGIJHD!
AHDIC! >#?7(/5! EF! AHGBDAD! BGIJHD!
ABCCF! >#?7(/5! EF! AHCAHBG! BCHEGD!
ABCID! >#?7(/5! EF! AHCAHBG! BCHEGD!
ABCIJ! >#?7(/5! EF! AHCBFEC! BCCICG!
ABCGC! >#?7(/5! EF! AHABJDD! BAIBJD!
ABCCD! >#?7(/5! EF! AHABEGH! BAIBGD!
ABCGH! >#?7(/5! EF! AHABJBA! BAIGGG!
ABGIJ! 3('5E! EF! AHGHGIA! BGICBD!
ABHBH! 3('5E! EF! AHGHEGA! BGICGI!
ABHAB! 3('5E! EF! AHGHJGH! BGIIEI!
ABCHI! 3('5J! EF! AHABJCB! BAICCE!
ABCBE! 3('5J! EF! AHABEFA! BAIGIC!
ABCBD! 3('5J! EF! AHABJBA! BAIGIA!
ABCEG! 3('5J! EF! AHABEIB! BAIGAC!
ABCEA! 4-@&35J! EF! AHABJDC! BAICAG!
ABCHF! 4-@&35J! EF! AHABJDJ! BAICEC!
ABCHC! 4-@&35J! EF! AHAHFHJ! BACAFG!
AHDCG! 4-@&5H! EF! AHBIABC! BAFEBI!
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Y>! D,KE! :,M7! K,M;! 77,KE! K,7E! M,7b! R,9E! 9,R7! ;,ER! 9,E:! ;,;E! 9,7R! 7E,RE!
d-! E,;K! E,RK! 7,KM! D,b:! 7,MK! 7,9D! 7,;9! 7,b7! 7,E;! 7,DE! 7,7;! 7,D9! D,7b!
! $%*!
?)! 7,R;! D,:;! ;,;M! R,EK! ;,;7! b,M7! b,bM! b,E7! :,EM! :,bR! :,b:! :,R;! 9,7;!
]0! E,DRE! E,:9b! E,RRM! 7,E:E! E,MDD! E,R97! E,9R9! E,9bE! E,b;D! E,bMM! E,;7D! E,;97! E,KEE!
`%! 7,RR! D,b9! ;,E9! 9,;:! ;,bR! b,Kb! b,:M! b,7E! :,E:! :,DE! :,:K! :,RE! ;,Rb!
U4! E,D;D! E,bEb! E,M:M! 7,E;E! E,MR7! E,RDK! E,99b! E,9::! E,bRR! E,;DR! E,;;b! E,;9;! E,KE:!
H5! s!E8;! s!E8;! s!E8;! s!E8;! s!E8;! s!E8;! E,9! E,9! s!E8;! s!E8;! s!E8;! s!E8;! s!E8;!
H4! K7! KR! D! DR! :b! bD! MR! 97! bM! s!7! M! R! 7R!
L'! E,:! s!E8;! E,K! 7,E! 7,D! s!E8:! s!E8:! E,:! s!E8:! s!E8:! s!E8:! E,R! 7,E!
a1! 7E7! 7KM! D! b! D:! :R! ;9! 7D! DD! bK! 7:! :! b!
J-! s!7! s!7! s!7! 7! s!7! s!7! s!7! s!7! D! s!D! s!7! s!7! s!7!
h*! M7! 9M! 7;7! 7:E! 7;b! 7bD! 77;! 7E:! 7DK! :b! ;K! 7ER! 77D!
O! 7EE! :EE! :EE! :EE! 7REE! 7EE! DEE! 7EE! 7;EE! s!7EE! ;EE! bEE! DEE!
L4! s!D! s!D! s!D! s!D! s!D! s!D! s!D! s!D! s!D! s!D! s!D! s!D! s!D!
L+! s!E8;! s!E8;! s!E8;! s!E8;! 7K,R! s!E8;! s!E8;! 9,:! 7;,E! 7;,:! ;K,K! 7,;! s!E8;!
O.! D9,7! :b,K! DK,D! 7M,b! D7,M! DD,R! DE,b! :7,E! 7b,:! 7b,b! 77,M! 7b,b! 7b,M!
O%! E,9! E,b! s!E87! s!E87! 7,:! E,b! E,;! E,R! E,R! 77,7! E,R! s!E87! E,:!
?4S?4iD! 7,E7! 7,ED! 7,7K! E,M;! E,RR! E,Mb! E,K9! E,M:! 7,E:! E,M7! E,K;! E,KE! E,M:!
2-'A]/S`%I! QE,7D! QE,R;! QE,E;! QE,97! QE,:D! QE,9;! QE,:R! QE,D;! QE,:7! QE,7E! QE,D:! QE,bE! QE,;7!
2-'Ah)S`I! E,9b! E,:b! E,;R! E,;7! E,;M! E,;D! E,;R! E,;:! E,;;! E,R:! E,;M! E,9R! E,;;!
U&S`%.*:! :,:9! E,Mb! :,DK! 7,bM! D,:;! 7,:K! D,:K! :,E:! 7,KR! b,bD! D,;R! D,::! 7,M9!
h)S]1gD! R:,R9! ;R,;D! 7EE,;E! 7:M,RR! K7,EE! K9,M:! 7b9,RR! MR,DM! M:,R:! 7ER,RD! 77;,ED! 77;,:M! 7M7,KE!
L2Dg:S]1gD! 7;,:;! 7K,bD! R,;K! 77,;:! 9,7K! M,M7! 7b,9;! M,9D! 9,KE! M,E;! M,;7! 7D,K;! 7b,;D!
Lc;! bD! bK! DK! DE! bD! :7! DR! DK! :M! R! :7! D7! Db!
HH$c9! ME! KE! Rb! RR! MM! M:! R;! RM! K:! R;! MD! 9M! R;!




L*&2>+(! ;b9MM! ;b9Mb! ;b:Rb! ;bR9D! ;bR9:! ;bR99! 9Mb7D!! 9Mb7b!! ;bR9R! ;bRRE! ;b:9b!
O&0W2(! MG! 7:$L7EG7! 7K! 797L! 79DL! 79KG! 7R$LDH! 7R$LDY! 7R7G! 7KRL! bRH!
<)-4W! J:! J:! Jb! Jb! Jb! Jb! Jb! Jb! Jb! Jb! Jb!
2(&+3!&23()(5! ! ! ! ! i! ! ! ! ! ! !
O1gD!AB38^I! ;9,K9! b9,9b! bM,b:! b9,bE! bb,:b! ;D,;;! bK,K7! b;,Kb! bR,7R! bb,DK! bR,EM!
L2Dg:! 7;,Kb! D;,9b! 7R,7b! 79,:7! 7;,KM! 7b,E:! 7b,9b! 7;,;9! 79,R7! 79,7R! 7;,RR!
[(Dg:A]I! 7D,bK! :,:K! 7:,9;! 7;,RM! 7R,9:! 7;,M:! 7M,bD! 79,D7! 7b,RM! 79,MK! 7R,:;!
[(g! K,Mb! 7,:M! 7E,:9! 77,E7! 7D,9K! 77,K;! 7b,Eb! 7D,D7! 7E,9K! 7D,D7! 7:,EM!
[(Dg:! 7,99! 7,MR! D,D;! :,9R! :,9R! D,9M! D,KR! D,RM! :,E:! :,b9! D,K9!
J'g! D,:M! 7,EM! D,M:! 9,E:! ;,K9! :,M7! R,D:! ;,;7! ;,:;! 9,D7! 9,bM!
J*g! E,D;! E,7D! E,7R! E,D;! E,D;! E,D:! E,7b! E,7D! E,7D! E,D;! E,DK!
H&g! 9,ED! 77,RM! 7D,D:! R,;;! M,9M! 9,Mb! :,b:! :,;:! 9,M7! M,9b! R,E:!
a&Dg! :,9;! E,9;! E,MK! :,bb! D,MK! D,MM! D,97! E,;7! 7,EK! D,Eb! E,9M!
CDg! E,MR! b,M;! 7,79! E,7:! E,7R! 7,D;! E,;D! ;,7E! :,::! E,9D! 7,7M!
]1gD! 7,;77! 7,R7M! D,7EE! :,;7K! :,;DD! D,;:E! D,MDD! D,9DM! D,MR9! :,:E9! D,M7b!
$Dg;! E,b:! E,;E! E,Db! E,;7! E,;7! E,bD! E,b;! E,:9! E,bM! E,;E! E,:R!
H)Dg:! s!E8E7! s!E8E7! E,E7! E,ED! E,ED! E,E7! E,E7! E,E7! E,E7! E,E7! E,E7!
Ugc! E,b9! :,Kb! E,MM! E,b7! E,::! E,:E! E,77! :,;E! 7,bD! E,:b! E,7R!
]-3&2! 7E7,EE! 7EE,:E! KK,RD! 7EE,:E! 7EE,:E! 7EE,RE! 7EE,:E! KM,KR! 7EE,7E! KK,D;! KK,D:!
]17!AWW0I! KE;K! 7E:EE! 7D;KE! D7EKR! D777;! 7;79M! 79K7M! 7;R;;! 7RDbD! 7KMDE! 79MRE!
O)! DME! :E:! :bb! bE;! :MK! bMK! D;M! 7bM! 7K;! DRE! D9E!
G&! DM;! ;7:! 7D9! DE! DE! ;D;! 7D;! bD7! DRE! DD;! DKE!
a%! R,D! M,K! :,7! M,;! M,;! 9,9! R,:! 7E,7! R,7! 9,R! 9,M!
V! M;! 7b7! :7;! :;9! :;b! :ED! :bD! :R;! :bK! :KD! DRK!
H-! Db! 9! b:! ;:! ;D! bD! ;7! 9M! R7! ;:! ;M!
<&! DD! DM! D:! D:! DD! DD! Db! D9! D;! D9! DD!
<(! 7,;! 7,R! D,M! 7,;! 7,R! 7,R! 7,D! 7,:! 7,:! 7,:! D,E!
c*! s!E87! s!E87! s!E87! E,7! E,7! E,7! E,7! s!E87! E,7! E,7! s!E87!
O*! D,E! b,E! 7,E! D,E! D,E! D,E! D,E! 7,E! D,E! D,E! 7,E!
H+! :,R! :,M! E,b! E,D! E,D! DE,b! 7,E! ;,7! D,M! E,K! E,:!
$%! R! 7R! ;! :E! 7E! s!:! R! 77! 77! s!:! 7E!
G(! s!7! b! 7! D! D! D! 7! 7! D! D! 7!
d6! ;,7! b,M! :,M! b,K! ;,E! b,:! b,R! ;,9! b,K! b,7! b,R!
]&! E,bR! E,;:! E,7R! E,;D! E,;R! E,:M! E,:R! E,b9! E,bb! E,:M! E,:M!
N! E,9! 7,R! E,9! 7,M! E,9! 7,7! 7,R! E,K! D,:! E,;! 7,D!
]2! E,7D! E,M7! E,DD! E,ER! s!E8E;! D,7D! s!E8E;! E,RK! E,9b! E,77! E,7b!
G1! E,7! E,M! s!E87! s!E87! s!E87! E,;! s!E87! E,b! E,D! s!E87! E,D!
]/! 7,;E! ;,E9! 7,EE! E,RR! E,ME! 7,b9! 7,RR! D,9R! D,b:! 7,D9! 7,7M!
"! E,9;! D,:K! E,:K! E,DM! E,:7! E,9b! E,MD! ;,7R! :,7M! E,Rb! E,:D!
P%! 7M! 79D! :R! D! b! :;9! 7;! 7:D! 9R! DM! ;E!
`! ;:,R! :K,b! DM,K! ;E,R! ;E,9! ;;,b! ;M,D! R:,M! 9K,9! 9M,;! :R,M!
h)! 7M7! 7KR! 7bb! D7:! DE9! 79M! 7R:! 7KM! 79E! 79R! 7M:!
U&! 7D,R! 79,:! K,;! 7b,K! 7;,;! 7b,:! 7b,b! 7;,;! DD,7! 7b,b! 7b,;!
H(! :E,K! :M,E! D;,D! :K,:! bE,9! ::,R! :b,K! :M,E! ;:,b! :;,D! :;,7!
$)! b,9M! ;,D9! :,MD! ;,;9! ;,9:! b,;M! b,K;! ;,:M! 9,KK! b,KM! b,RM!
a5! DD,:! D:,;! 7M,7! DR,7! DM,M! DD,R! D:,E! Db,;! ::,D! Db,R! D:,D!
O0! 9,MD! R,7R! ;,DD! R,9:! R,KM! 9,KR! 9,M:! R,bb! K,ME! R,DD! 9,bR!
?4! D,Eb! 7,:R! 7,KD! D,;E! D,9R! D,D7! D,DE! D,:E! D,;7! D,9K! D,7;!
<5! M,7E! 9,:R! ;,M:! M,MR! M,Kb! M,9R! M,b;! K,79! 77,KE! K,bM! 9,K:!
]%! 7,bM! 7,77! 7,E:! 7,b7! 7,bE! 7,b;! 7,;:! 7,R9! 7,KD! 7,;;! 7,DK!
Y>! 7E,7E! 9,7M! 9,:D! M,:E! K,E:! K,Eb! K,MD! 77,KE! 7D,EE! K,MD! R,9K!
d-! D,E9! 7,::! 7,D9! 7,99! 7,RK! 7,Mb! D,E9! D,97! D,:K! D,E;! 7,;7!
! $&"!
?)! 9,E;! b,EM! :,;;! b,;R! ;,E9! ;,79! ;,K;! R,M:! 9,ME! ;,K7! b,D9!
]0! E,KEE! E,9Db! E,bKR! E,99D! E,R9K! E,R9;! E,MbD! 7,7RE! E,KM:! E,M:9! E,9EE!
`%! 9,ED! b,DR! :,7K! b,Db! b,9K! ;,E9! ;,9E! R,Rb! ;,K7! ;,;R! :,K:!
U4! E,KMK! E,REK! E,bMR! E,9RE! E,9MR! E,M77! E,KE7! 7,7ME! E,M;K! E,MbK! E,9bM!
H5! s!E8;! s!E8;! s!E8;! E,R! E,R! s!E8;! s!E8;! s!E8;! 7! s!E8;! s!E8;!
H4! :K! R! DE;! 7b7! RR! :M! ;! 7EK! bb! bR! 7D!
L'! 7,D! 7,E! E,M! s!E8:! s!E8:! s!E8:! s!E8:! s!E8:! s!E8:! s!E8:! 7,:!
a1! b! 9! ;;! MK! KD! ::! b7! ;E! bE! bR! K;!
J-! s!7! s!7! s!7! s!7! s!7! s!7! s!D! b! 7! s!7! s!7!
h*! 7D7! ;R! 7EE! 7b:! 7:7! 7:R! DE7! 7bK! 799! 7b9! 7M:!
O! DEE! 7:EE! REE! DDEE! MEE! s!7EE! s!7EE! 7E:EE! :KEE! REE! bEE!
L4! s!D! s!D! s!D! s!D! s!D! s!D! M! s!D! s!D! s!D! s!D!
L+! s!E8;! D7,K! b,D! s!E8;! s!E8;! s!E8;! 7,b! 9DR,E! b9D,E! s!E8;! s!E8;!
O.! 7R,9! D:,7! DR,K! :7,7! :E,R! D;,D! :E,:! DK,7! DK,:! :7,:! DR,9!
O%! E,:! E,;! D,7! E,9! E,;! E,M! s!E87! 7,E! 7,E! E,:! s!E87!
?4S?4iD! E,Mb! E,9D! 7,E9! E,K:! E,KR! E,MR! E,MM! E,M;! E,R7! E,KK! E,KM!
2-'A]/S`%I! QE,9E! E,ER! QE,;E! QE,Rb! QE,RR! QE,;b! QE,;E! QE,b9! QE,:K! QE,9;! QE,;D!
2-'Ah)S`I! E,;:! E,RE! E,RE! E,9D! E,97! E,bM! E,bR! E,b:! E,:9! E,:K! E,9M!
U&S`%.*:! 7,b:! D,;K! D,E:! D,:K! D,D;! 7,KD! 7,R;! 7,:9! D,;b! 7,R9! D,;7!
h)S]1gD! 77K,RK! 77b,9R! 9M,;R! 9E,;:! ;M,bK! 99,bE! 97,:E! R;,:b! ;;,9:! ;E,;7! 9;,E:!
L2Dg:S]1gD! 7E,;;! 7b,KD! M,79! b,9:! b,;b! ;,;;! ;,7K! ;,KD! ;,M7! b,MK! ;,9E!
Lc;! D;! :D! D:! :9! :;! :b! ;9! RD! ;D! :K! ;E!
HH$c9! RR! b;! MK! M9! MK! M:! MK! RK! MD! KE! K:!
LLLcR! :D! D9! D:! D7! DE! DM! DR! :D! D9! D7! D;!
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Table 5.1: U-Pb Data for Zircon and Monazite 
 
                               Concentration    Measured               Corrected Atomic Ratios *                   Age [Ma]      
-----------------------------  -------------  -------------  ----------------------------------------------  ------------------ 
Fraction                Weight   U      Pb    total   206Pb   208Pb    206Pb        207Pb        207Pb        206Pb 207Pb 207Pb 
                         [mg]          rad    common  -----   -----    -----        -----        -----        ----- ----- ----- 
                                   [ppm]       Pb     204Pb   206Pb    238U         235U         206Pb        238U  235U  206Pb 
                                              [pg]                            +/-          +/-          +/- 
------------------------------------------------------------------------------------------------------------------------------- 
Bon- Desir Granite (PA-107A;465796 5347120) 
Z1 2 clr long prm       0.002    243    45.4    1.6    3561   0.1093  0.18374 102   1.9136 116  0.07553  30   1087  1086  1083 
Z2 1 clr long prm       0.001    186    34.3    2.3     957   0.0928  0.18363 150   1.9143 280  0.07561  94   1087  1086  1085 
Z3 2 clr long prm       0.002    512    93.4    2.9    4065   0.0832  0.18320  96   1.9116  96  0.07568  22   1084  1085  1087 
Z4 2 clr long prm       0.002    103    18.9    2.3    1035   0.0858  0.18333  98   1.9083 148  0.07549  50   1085  1084  1082 
Z5 3 long prm           0.003    332    62.3    1.9    6093   0.1121  0.18370  94   1.9350  90  0.07640  22   1087  1093  1106 
Z6 1 long prm           0.001    198    36.9    3.0     785   0.1011  0.18378  88   1.9172 172  0.07566  58   1088  1087  1086 
Z7 1 clr prm            0.001    414    47.9    3.0    1032   0.1354  0.11165  68   1.0500 106  0.06820  60    682   729   875 
 
Michaud Qz-Monzonite (PA187A;461449 5369259) 
Z1 1 lrg prm            0.003    452    83.8    2.9    5310   0.1341  0.17837  74   1.8396  80  0.07480  16   1058  1060  1063 
Z2 1 lrg prm            0.003    262    51.1    5.9    1499   0.1939  0.17841  58   1.8424  68  0.07489  26   1058  1061  1066 
Z3 1 lrg prm            0.003    194    36.9    3.9    1692   0.1541  0.17960  78   1.8538 116  0.07486  36   1065  1065  1065 
Z4 1 lrg prm            0.003    432    81.9    4.0    3621   0.1617  0.17839  76   1.8395  72  0.07479  22   1058  1060  1063 
Z5 4 lrg clr prm        0.012    262    48.7    4.8    7419   0.1326  0.17907 108   1.8462  86  0.07477  30   1062  1062  1062 
 
Biotite-rich monzonite (14PA-88A;469026 5359161) 
Z1 2 clr euh needles    0.003   1457   256.9   51       956   0.0926  0.17576 114   1.7976 112  0.07418  36   1044  1045  1046 
Z2 5 clr elong prisms   0.007   1540   264.1  178       728   0.0664  0.17488  96   1.7875 108  0.07413  18   1039  1041  1045 
Z3 3 clr euh elong      0.004   1060   178.6   35      1504   0.0480  0.17461 116   1.7836 122  0.07409  16   1037  1040  1044 
 
Felsic Pegmatite (PA88-B; 469026 5359161) 
Z1 1 cloudy sml euh     0.000   1019    50.3    3.4     415   0.0125  0.05302  32   0.5239  32  0.07166  40    333   428   976 
Z2 1 sml turbid prm     0.001   1826    86.9    4.6    1271   0.0163  0.05089  30   0.5056  28  0.07207  38    320   416   988 
Z3 1 sml cloudy prm     0.001   2553   355.4    4.4    5434   0.0092  0.14980 122   1.4901 106  0.07215  30    900   926   990 
Z4 1 sml cloudy prm     0.001    782   115.8    3.3    2390   0.0084  0.15951  96   1.5838  92  0.07201  22    954   964   986 
M1 1 lrg clr yel        0.003  42590 35253.7   57     25270   4.2849  0.17839  82   1.8254  84  0.07421   4   1058  1055  1047 
M2 1 lrg clr yel euh    0.003  41620 50937.3   50     27769   6.8579  0.17809 124   1.8281 128  0.07445   4   1057  1056  1054 
M3 1 lrg yel clr euh    0.003  74332 95548.3  171     14358   7.3895  0.17530 180   1.7813 184  0.07370   4   1041  1039  1033 
 
Leucogranite (13PA-29A; 467424 5356370) 
Z1 1 sml elong prm      0.002   1163   197.0    4.2    6124   0.0512  0.17477  72   1.8196  76  0.07551   8   1038  1053  1082 
Z2 1 sml elong prm      0.002    174    27.6    4.7     838   0.0442  0.17802 200   1.9386 214  0.07898  32   1056  1095  1172 
Z3 1 sml elong prm      0.002   1224   213.4   33       811   0.1188  0.16979  80   1.7457  86  0.07457  10   1011  1026  1057 
Z4 1 sml prm            0.002    760   134.0    4.3    3819   0.1220  0.17131 120   1.7695 108  0.07491  28   1019  1034  1066 
M1 1 lrg euh flat gem   0.003  46009 54019.7   56     25525   7.1337  0.16516 122   1.6323 122  0.07168   4    985   983   977 
M2 1 sml euh gem        0.001  10181 15387.0   50      2189   9.1489  0.17062  76   1.7184  78  0.07304  12   1016  1015  1015 
M3 1 lrg gem            0.003  25061 32050.5   42     18824   7.7567  0.16718  74   1.6607  76  0.07204   4    997   994   987 




Notes: Z=zircon, 1, 2 =number of grains, lrg=large, clr=clear, sml= small, prm =prism, euh=euhedral, yel= yellow.  
        All zircon was chemically abraded (cf. Mattinson, 2005). Weights were estimated so U and Pb concentrations are approximate.  
      * Atomic ratios corrected for fractionation, spike, laboratory blank of 1-2 picograms of common lead, and initial common 
        lead at the age of the sample calculated from the model of Stacey and Kramers (1975), and 0.3 picogram U blank. Two 
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